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Specification 



1. THte of the Invention 

Storage System 

2. Claims 

( 1 ) In a storage system consisting of a main storage unit and a storage control unit thai 
carries out the access control of said main storage milt, a storage system characterized by 
the fact that a clock source common to the main storage unit aud the storage control unit 
mentioned above is provided, and, hi addition, die above-mentioned main storage unit is 
provided with a means thai stores the information that shows (be operation characteristics 
of a memory device inside of said main storage unit, and a means that generates a 
memory device control signal that uses the above-mentioned clock source, a read/write 
data set signal, and the like, and a means that regards these signals based on the above- 
mentioned information as varying. 

3. Detailed Description ot the Invention 

(Field of industrial Application) 

The present invention is related to a storage system formed from a main storage unit 
and a storage control unit that carries out its access control and, particularly, is related to a 
storage system that makes high speed access control easy and, moreover, is suitable for 
affotdingfloxiblJity with respect to the nucumtfons of a processing unit and memocy 
device. 

(Prior Art) 

to feiroer computers, for example, as described in Kotari No. S57- 101957, the main 
storage unit maintained independent clocks, with respect to the clocks used by the storage 
coonol unit (hereafter referred to as the SCU) that controls said main storage uuit 
(hereafter referred to as the MS) or the instruction processor (hereafter referred to as the 
IP) thai receives data and instructions from said SCU and executes. As for this* the MS 
clock is determined by the operation specifications of the storage device of the RAM* and 
the like, used by the MS, 

In the control of die interface between the SCU and the MS, the SCU sends to the MS 
the activation signal and the signal that indicates the typo of access, and when the 
processing by the MS Is completed, the MS carries out a completion report widi respect 
to the SCU. In addition to this, the SCU bus a method for carrying out the time 
management of the processing of the MS, Thb is a control method that, after the SCU has 
sent an activation signal to the MS, counts the passage of time by the SCU, based on the 
type of access, and, when a set time has el apsed , sends from the SCU to die MS a signal 
dial directs data sending, and the like. 

On the other hand, sometimes the processing speed, that is. the machine cycles, of the 
SCU and die IP is made variable, or an MS with different operation specifications is 
connected. At this time, the above»irvendoDOd f when the SCU adopts a method that 
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controls the MS, holds In the SCU the time specification information and a method, and 
the like, that handles the interface of the SCU and the MS ns variable can be though! of. 

(Problem (ho Invention Is to Solve) 

Recently, memory devices thai can cany out the reading and writing of linked data at 
a high apeed are being developed (for example, the nibble mode and the high-speed page 
mode). Furtltcnnorc, due to (he advance of device technology used by logic, technology 
that Accesses the MS at a still higher speed is desirable. However, as in the above- 
mentioned prior art, when separate clocks wens provided in the SCU and die MS, there 
was die problem that even when access at a high speed is attempted using the above- 
mentioned high-speed memory device, because the SCU and the MS arc asynchronized, 
control is difficult. 

The purpose of the present invention is to offer a storage system Chat makes possible 
accessing memory at a high speed, and, moreover , that has flexibility with respect to the 
fluctuation of machine cycles, or the connection of memoiy devices with different 
operation specifications. 

(Means for Solving the Problem) 

The above-mentioned purpose is achieved due to the fact that the clocks of the SCU 
and the MS arc made to be in common, and the above-mentioned clocks moused and 
generate the signal that controls the memory devico of the MS. or the signal thai sets the 
data, and the like, and. in addition, a means that makes each of the above-mentioned 
signals vartoblo by means of machine cycles or information thiU sets forth the operation 
specification of the memory device is provided within the MS. 

(Operation) 

A circuit that synchronizes with the SCU becomes unnecessary due to the fact that the 
same dock a$ that of the SCU is used and generates the control signal of the memory 
device within the MS and the signal that sets die data, and the like. Consequently, in ibe 
case of reading, data is sent from the memory device, and this set to n latch within the 
MS, and carrying out with every cycle pitch the operation that sends to a latch within the 
SCU becomes possible, and in the case of writing, from a latch within the SCU data is 
sent with every cycle pitch to a latch of the MS, and writing thb to live roenwiy devico 
becomes possible. Furthermore, duo to die fact of being made so that the above* 
mentioned signals can be sent hi various phases and cycle* a signal adjusted to the 
machine cycles or the operation specifications of a memory devico can be selected, and 
affording flexibility to the memory device used becomes possible. 

(Embodiment) 

Below one embodiment of the present Invention is. explained based on the drawings* 

PIG, 1 shows a block diagram of one embodiment of the present invention. 1 is the* 
instruction processor (IP). 2 is the bpct/outpur processor (K)F), 3 Is fee SCU. 4 to the 
MS. 5 is the clock source that send* timing signals to die IP I, die IOP 2, the SCU 3 and 
the MS 4. 
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J 0 is the request stack (IPR.Q) that receives a request from the IP L 11 is the request 
stack (IOFRQ) that receives a request from the K3P 2 J 2 is the dot? latch (EPSD) that 
receives oarage data from the IP 1. 13 Is the data latch (IOPSD) that receives storage data 
from (he IOP. 14 is the data latch (SFD) that latches the data read from the MS 4 and 
sends to the IP 1 or the LOP 2. 15 is the storage data latch (SSD) for sending Socage data 
Co the MS 4. 16 is the latch (SRQ) for sending (he requests of the SCU 3 to the MS 4. 50 
is the SCU control unit (SCR) that controls the SCU 3. 

20 is the latch (MRQ) that receives at the MS 4 the requests sent from the SRQ 16. 21 
is the Btoxaye data larch (MSD) that receives at the MS 4 the storage data teal from the 
SSD 1 5* 22 - 25 arc the storage dara latches {SDR 0-3) respocii vely provided to die 
array of meaiory devices described later, 26 - 29, similarly, are the fetch data latches 
(FDR 0 - 3). 30 is the latch (MFD) for sending fetch data to the SCU 4. 40 - 43 « an 
array (RAM 0 - 3) of memory devices that has arranged the memory devices so as to 
have the same bit width as the respective latches of SDR 0 - 3 (22 - 24) and FDR 0 -3 
(26 ~ 29). 51 Is the MS control unit (MCR) that controls the MS. 60 - <S3 are the set 
signals that set, respectively, SDR 0 - 3 (22 - 24). 64 is the signal that control* RAM 0 - 
3. 65 is the signal cliat sets FDR 0 - 3 Q6 ~ 29). 66 is the select signal for which data to 
select of the latdtes of FDR 0 - 3 (26 - 29). 

The SCU 3 and tho MS 4 use the same dock scute 5. Signals 60 ~ 63 as well as 65 
that set each latch within the MS 4. signal 64 that controls RAM 0 - 3* and control signal 
66 within the MS 4 all use this clock source 5 and are generated. Consequently! a circuit 
to carry out synchron tzation of the SCU 3 and the MS 4 Is not necessary at nlL 

Next, the operation of FTG. 1 is explained with reference to the time chart of HO. 2. 
Tho time cliart of FKJ. 2 shows the case of the read o peration, Id F IO, 2, 200 and 201 are 
included in die control signal 64 of HO. 1, and show RAS, CAS. The present ctmcchan 
shows the operation of the gene rally known nibble mode. That b, when an address is 
oooc given to memory by RAS 200 and CAS 201, after that, simply by the toggling of 
CAS 201 , the data of consecutive addresses can be accessed at a high speed. 202 show* 
the data output of the RAM 0 - 3 (40 - 43) of FIG. 1. 203 ~ 206 show the state of dus 
FDR0 - 3(26 - 29)ofFlG, 1. Similarly, 207 shows the MFD 30 of FIO. 1 , and 208 
shows the state of the SH> 14. 

The SCU 3 stacks requests from the IP I and the IOP 2 in the IPRQ 10 and the 
IOPRQ i I. The pdorfties or these requests are taken by the SCR 30, one request is 
selected and set hi Ujc SRQ 16, and sent to the MS 4 side. The MS 4, when a request from 
the SCU 3 is received by the MRQ 20, by means of the MCR 51, ge neirai es a co ntrol 
signal 64 In response to tho request In the example of FIG. 2> RAS 200, CAS 201 are 
generated as In tho drawing. When the RAM 0 - 3 (40 -43) Is accessed at the same time 
and die data is output (202), by means of die set signal 65, data simultaneously rend Is set 
(203 - 206) to the FDR 0~3(26-29>NcjcUdataU transferred (207) by one machine* 
cycle pitch to MFD 30 by roeuns of the select signal 66. When all the data m the hitches 
of FDR 0 - 3 (26 - 29) have been transferred to the MFD 30, by means of the CAS 
signal 2201 [ric-L the data of consecutive addresses is read, and again set to FDR 0-3 
(26 - 29). Done in this way, reading consecutive data at a high speed by I roachiu© cydc 
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pitch is possible The data of the MFD 30, similarly. U transferred (208) to tho SPD 14F 
of the SCO 3 by 1 machine cycle pitch, 

FIG. 3 show the detailed constitution of one part hwide the MCR 51 df FIO. 1.. 300 is 
a 7 bit counter. 301 is a decoder. 302 is a flip-flop (FF) that sends a signal by the timing 
of T 0. Similarly, 303 - 305 are the FF of the timing ofT l ~ T 3, respectively. 306 - 309 
arc latches (C 0 - C 3) that store the information that shows the number of cycles. 3 10 ~ 
3 1 3 arc latches (T0~T3) that store the information (hat shows the phase of the clock* 
3 14, 315 ate selectors, 316 is an AND gate. 317 is a NOT gate. 318 - 319 are FFof a sct- 
ccsct type (SR). 

This place is regarded as that which generates the signal of CAS 201 of FK3, 2. When 
the CASSET signal is Input to SRFF 318 and 319, SRFF 318 and 319 ore set to " 1" and 
the CASSET signal simultaneously resets the counter 300. When SRFF 3 1 8 is set to M 1 V 
this output is input to the AND gate 3 16, and with the next T 0 timing, is input to the T 
input of counter 300, and +1 is counted up. At the same lime, the output of SRFF 3 19 is 
input to the enable input of the decoder 30 1, By means of this, the output of the counter 
300 is decoded by the decoder 301 v and selected by the selector 314 based on the 
information shown by C 0 - C 3 (306 - 309). For example, if tt is C 0 « ■ 1", " 1 ' is put|>uc 
from die selector 3 14 in the 0 cycle, and, if C 1 - H l\*l* is output from the selector 3 14 
in the first cycle. The output of selector 314, at tho same time as being input to the FF302 
of the T 0 phase, resets the SRFF 318. By means of tills, the counter 300 stops counting 
up- Based on the information shown by T 0 - T3 (310 - 313), which phase to output at is 
selected by the selector 3 1 5, This si gnal is made negative logic by tho NOT gate 3 1 7. 
This, generally, is because RAS , CAS arc given to a memoiy device by negative logic. 
When the CASRESET signal is input to tho SRFF 319, because the output of the SRFF 
319 becomes "O 1 ', and the enable input of the decodor 301 becomes "0", and the output of 
(he decoder 301 all becomes - 0", the output of CAS also becomes *0". 

Done lu this way, a signal can be output at any number cf cycles and any phase 

FIG. 4 shows the time chart when the CAS signal is generated using the circuit 
configuration shown by FIO. 3, when memory devices with tho same operation 
specifications are connected to SCU with different machine cycles. In FIO. 4. 400 and 
402 show tbe RAS , and 401 and 403 show the CAS t and the machine cycles of FIO. 4 
(b)ar e regarded as, double those of FKL4 (a). Generally, tho delay time TRCD of the 
CAS from tho RAS is provided as the operation specification of die memory, 
consequently, even if the machine cycles fluctuate, the TRC must be made the same 
valoeL In FIG. 4 (a), by making tho CAS signal 401 Che C 3 (309) - T and the T 0 310 - 
M 1" of FIO. 3> the Ume chart u in the drawing is formed, awl in FK3. 4 (b), by setting tbe 
CAS signal 403 to the C 1 (307) « T and the T2 (312) * "I* of FffX 3, a timing chart 
a< In the drawing can be obtained. 

(Effect of the Invention) 

As explained above, according to the present invention, duo to tho fact that the same 
clock is used by live SCU ami tbe MS aligning the synchronic^ between of the SCO and 
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the MS becomes unnecessary, aid contiol become* umpk even when a high speed 
memory device is used, and accessing the MS at a high speed becomes possible. 
Furthermore, there is the effect (hat, due to the fact that a means that can output to the MS 

0 cootn>l signal, and (lie like, of a memory device at any number of cycles and phase.' 
flexibility is given with respect to the fluctuations of the machine cydc and the 
connection of it memory device with a different operation specification* 

4. Brief Description of the Drawings 

FIG. I is a blodc diagram of one embodiment of the present invention, HG.2iss 
time chart that explains the operation of FIG* 1, FIG* 3 Is a diagram of a specific 
constitution of (he circuit implemented within the MS controller of FIG. I. FIG. 4 is a 
ttnie chart of the time when the circuit of BO, 3 is used and a memory device of different 
machine cycles has been adapted to. 

1 fosbruction processor (IP) 

2 Input/Output processor (IOP) 
1 Storage control unit (SCO) 

4 Main storngo unit (MS) 

5 Clock$cureo 

50 SCU control unit 

51 MS control unit 

Agent Makoto Suzuki, Patent Auorncy [seal} 
FIG. I 

5 clock source 
FIG , 2 

202 data data data data 

FIG. 3 

EIG.4 
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